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Abstract:  
Background: The true incidence of pneumonia acquired in the community is unknown, but this is a common 

clinical problem worldwide especially in developing countries and remains a leading cause of death in India. 

Aims and Objectives: The aim and objective of the study were to check clinical, radiological, and 

bacteriological profile of patients of community-acquired pneumonia (CAP).  

Materials and Methods: The present study was undertaken in Department of Medicine General Medicine 

Department, Maharaja’s Institute of Medical Sciences, Nellimarla, Vizianagaram, Vizianagaram Dist, India 

from October 2014 to September 2016.. For the study, 60 indoor patients of >15 years of age group were 

selected from Medicine Department, diagnosed as CAP. In all studied patient’s chest-X-rays, routine laboratory 

test, sputum, and blood culture were done.  

Results: Despite the use of standard protocols, microbiological diagnosis of CAP was confirmed only in 28 

(45.5%) of patients by sputum and blood culture. Sputum was the most common etiological source of organism 

isolation (22) followed by blood (6), Streptococcus pneumoniae was the commonest pathogen 10 (36.4%). 

Followed by Klebsiella pneumoniae 8 (29.%), Staphylococcus aureus 6 (20%) and other Gram-negatives 

bacilli* 8 (14.5%.) *(Haemophilus influenzae 5.5%, Pseudomonas 1.8%, Acinetobacter 1.8%, Enterobacter 

1.8%, Escherichia coli 1.8%, Citrobacter 1.8%). CAP was found predominantly in males (67.5%) and elderly 

age group (68.3%). Maximum number of patients presented with cough (92.5%), fever (90%), dyspnea (59.2%), 

expectoration (55%), pleuritic chest pain (14.2%), most common predisposing factors associated with CAP in 

the following chronological order-smoking (40.8%) > chronic obstructive airway disease (35.8%) > 

cardiovascular disease (16.7%) > alcoholism (12.5%) > diabetes mellitus (6.7%) > neurological disorders 

(2.5%). Lobar pneumonia especially right lower lobe consolidation was the most common radiological finding 

observed in 48.3% patients, followed by left lower lobe infiltration (P < 0.0001).  

Conclusion: S. pneumoniae was the most common pathogen, but the emergence of the higher incidence of 

Gram-negative organism specially K. pneumoniae has occurred in our geographical area (India). Age, 

smoking, and underlying co-morbid conditions especially chronic obstructive pulmonary disease were 

significantly associated with the development of CAP (P < 0.01). Radiographic changes usually cannot be used 

to distinguish bacterial from the nonbacterial pneumonia.  

Keywords: Bacteriology, Blood culture, Chronic obstructive pulmonary disease, Community-acquired 

pneumonia, Radiology smoking, Sputum culture 
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I. Introduction 
Pneumonia is a disease known to mankind from antiquity.Pneumonia “the captain of men of death,” 

“The friend of the aged, allowing them a merciful relief from those cold gradations of decay, that make the last 

state of all so distressing”as described by William Osler, is one of the most common infectious disease 

encountered in the clinical practice 
1
. 

Community acquired pneumonia (CAP)is an acute illness acquired in the community with symptoms 

suggestive of Lower Respiratory Tract Infection (LRTI) together with presence of a chest radiograph of intra 

pulmonary shadowing which is likely to be new and has no clear alternative cause.
1,2 

Community acquired pneumonia  is a common disorder with an incidence of about 20% to 30% in 

developing countries compared to an incidence of 3% to 4 % in developed countries.
6,43,44

The aetiology of CAP 

remains uncertain in many patients. Even with the use of extensive laboratory testing and invasive procedures, 

etiological confirmation being achieved in no more than 45% to 70% of patients
.51,52

 Streptococcus pneumonia 

is the most commonly isolated pathogen responsible for 35% to 60% of cases.
53,54

The bacteriological profile of 

community-acquired pneumonia is different in different countries and changing with time within the same 

country, probably due to frequent use of antibiotics, changes in environmental pollution, increased awareness of 

the disease and changes in life expectancy. 

Prognostic scoring systems for CAP have been developed to address these issues. The two prominent 

tools for this purpose are the pneumonia severity index (PSI) and the BTS rule, which has recently been 

modified to the CURB-65 rule.
22, 23

 

Treatment of CAP continues to be a challenge even in 21
st
 century. Recommendations for CAP therapy 

are different, depending on whether patients require hospitalization or are treated as outpatients
24

. Other issues 

for treatment recommendations include the emergence of antibiotic resistance among Streptococcus pneumonia 

and mono versus combination antibiotic therapy.  

 

II. Aims And Objectives 
● To study the clinical presentation of Community Acquired Pneumonia (CAP) in Maharaja Institute of 

Medical Sciences; Vizianagaram; Andhra Pradesh. 
● To study the risk factors associated with CAP. 
● To assess the spectrum of organisms responsible for CAP. 
● To study the complications. 
● To study the response to treatment and duration of hospital stay. 
 

III. Materials And Methods 
Total of 50 patients of age group >15 years, diagnosed as Community Acquired Pneumonia (CAP) and 

admit in to ICU and Medical wards, Maharajah’s Institute of Medical Sciences, Nellimarla, Vizianagaram from 

October 2014 to September 2016.  

  

3.1Inclusion criteria 
Patients with new or progressive pulmonary infiltrates on chest radiograph together with at least two of the 

following: 

● Fever, Cough, Production of sputum or 

● Leucocytosis ≥ 11,000/ mm3. 
 

 

3.2 Exclusion criteria 
● Patients with radiographic or laboratory evidence suggestive of tuberculosis, acquired immunodeficiency 

syndrome (AIDS), leukaemia and those with chest infiltrates due to other causes such as congestive heart 

failure, pulmonary infarction or obstructive pneumonia due to lung cancer, and patients receiving 

immunosuppressive treatment were excluded from the study. 
 

III.3 Method of the study: 
In all the patients, detail history was taken and clinical examination was done. All of them were 

subjected to undergo chest radiograph, complete haemogram, renal and liver function tests, fasting blood sugar 

and serum electrolytes estimation were done. All efforts were made to obtain sputum at the time of initial 

clinical evaluation or within 24 hours of admission. In patients who could not expectorate sputum 

spontaneously, sputum was induced by nebulisation with 3% hypertonic saline. Sputum originating from lower 

respiratory tract containing > 25 polymorphonuclear leucocytes and < 10 epithelial cells per low power field 

(total magnification x 100) was subjected to Gram’s staining. 
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Sputum was also subjected to bacterial culture on blood agar and  MacConkeys agar media. Two blood 

culture samples were also obtained from each patient at the time of initial visit from different vene-puncture 

sites and were cultured on blood agar and MacConkey's agar media.All patients were hospitalized and one full 

course of antibiotics treatment according to sensitivity given. 

 

III.4 Investigations used: 
• Sputum - Direct smear by Gram and Ziehl - Neelsen stains, 
     Culture and antimicrobial sensitivity testing. 

● Blood culture  - Frequently positive in pneumococcal pneumonia 
● Chest X-Ray  -  P/A view 

A high neutrophil leukocytosis favors a diagnosis of bacterial (particularly pneumococcal) pneumonia; 

patients with pneumonia caused by atypical agents tend to have a marginally raised or normal white cell count. 

A marked leucopenia indicates either a viral aetiology or overwhelming bacterial infections. 

 

IV.  Observation And Results 
Total 50 patients of age group >15 years, diagnosed as Community Acquired Pneumonia (CAP) and 

admit in to ICU and Medical wards, Maharajah’s Institute of Medical Sciences, Nellimarla, Vizianagaram  

 

Table 1 Age Distribution of Patients 

 

AGE 

(YEARS) 

 

MALES 

 

FEMALES 

 

TOTAL 

 

NO. 

 

% 

 

NO. 

 

% 

 

NO. 

 

% 

 

<20 

 

1 

 

1.66 

 

- 

 

- 

 

1 

 

1.66 

 

21-30 

 

5 

 

8.33 

 

3 

 

2 

 

8 

 

13.33 

 

31-40 

 

6 

 

10 

 

2 

 

3.33 

 

8 

 

13.33 

 

41-50 

 

8 

 

13.33 

 

5 

 

8.33 

 

13 

 

21.66 

 

51-60 

 

20 

 

33.3 

 

2 

 

3.33 

 

22 

 

36.66 

 

61-70 

 

5 

 

8.33 

 

1 

 

1.66 

 

6 

 

10 

 

>70 

 

2 

 

3.33 

 

- 

 

- 

 

2 

 

3.33 

 

TOTAL 

 

47 

 

78.33 

 

13 

 

21.66 

 

60 

 

100 

 
Table -2 : sex distribution 

 Mean (yrs) Standard deviation (yrs) Range (yrs) 

Male 49.77 13.66 19 –80 

Female 42.85 12.88 24 – 66 

Total 48.27 13.69 19 – 80 
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Table 3 : : Distribution in Rural and Urban Areas 
SL. NO. URBAN/RURAL NO. OF CASES PERCENTAGE 

1 RURAL 41 68.33% 

2 URBAN 19 31.66% 

TOTAL 60 100% 
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Table 4  Duration of Hospital Stay 
Duration ( Days) Number % 

5-10 50 83.33% 

11-15 7 11.66% 

16-21 3 5% 

Total 60 100% 

 

 
 

Table -5: Predisposing Factors 
Signs Distribution of Patients  

Signs Number % 

HYPERTENSION 4 6.66% 

DIABETES 6 10% 

COPD 11 18.33% 

SMOKING 22 36.66% 

ALCOHOLISM 13 21.66% 
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Table 6 : Presenting Symptoms  
Signs Number % 

FEVER 60 100% 

COUGH 60 100% 

EXPECTORATION 52 86.66% 

DYSPNOEA 49 81.66% 

CHEST PAIN 38 63.33% 

 

 

 
 

Table -7 : General Examination  
Signs Number % 

PALLOR 14 23.33% 

ICTERUS 2 3.33% 

CLUBBING 4 6.66% 

CYANOSIS 5 8.33% 

PEDAL EDEMA 1 1.66% 
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Table-8 : Systemic Examination 
FEATURE NO. OF CASES PERCENTAGE 

INCREASED VOCAL FREMITUS & 

VOCALRESONANCE 
50 83.33% 

BRONCHIAL  BREATHING 53 88.33% 

WHISPERED PECTORILOQUY 34 56.66% 

CREPITATIONS 41 68.33% 

 

 
 

Table – 9 Sputum Staining 
STAINING NO. OF CASES PERCENTAGE% 

GRAM POSITIVE 30 50 

GRAM NEGATIVE 14 23.33 

MIXED 1 1.66 

NO ORGANISM 15 25 
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 Table  10 :Sputum Culture 
SL. NO. ORGANISM NO. OF CASES PERCENTAGE 

1 Streptococcus pneumoniae 21 35% 

2 Staphylococcus aureus 9 15% 

3 Klebsiella pneumoniae 7 11.66% 

4 Pseudomonas aeruginosa 5 8.33% 

5 E. Coli 2 3.33% 

6 Mixed 1 1.66% 

7 No organism 15 25% 

TOTAL 60 100 
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Table 11: Anatomical Localisation 
S.No. MODE OF LOCALIZATION No. OF CASES PERCENTAGE 

1. Unilateral involvement 

• Right lung 
• Left lung 

55 

38 
17 

91.66% 

63.33% 
28.33% 

2. Bilateral involvement 5 8.33% 

3. Right upper lobe 2 3.33% 

4. Right middle lobe 11 18.33% 

5. Right lower lobe 22 36.66% 

6. Left upper lobe 3 5% 

7. Left lower lobe 14 23.33% 

8. More than one lobe 8 13.33% 

 

 
 

Table12: Complications 
SL. NO. COMPLICATION NO. OF CASES PERCENTAGE 

1 Pleural Effusion 2 3.33% 

2 Empyema - - 

3 Lung abscess 2 3.33% 

4 Circulatory failure 6 10% 

5 Jaundice 2 3.33% 

6 Acute renal failure 2 3.33% 
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Table 13: Response to Treatment 
SL. NO. RESPONSE NO. OF CASES PERCENTAGE 

1 CURED 50 83.33 

2 PARTIAL RESPONSE 8 13.33 

3 DEAD 2 3.33 

TOTAL 60 100 

 

 
CHEST RADIOGRAPHS 
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      X ray chest PA view showing consolidation Rt. Upper zone 
 

 
X ray chest PA view showing pneumonia Rt. Middle zone 
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X ray chest  PA view showing Rt. Lower zone consolidation 

 

 
X ray chest PA view showing consolidation Rt. middle and lower zones 
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Chest X ray PA view showing bilateral pneumonic consolidation 

 
V. Discussion 

Community Acquired Pneumonia (CAP)is a common medical problem in tropical countries like 

India. This prospective study of Community Acquired Pneumonia consisted of 60 patients admitted in Maharaja 

Institute of Medical Sciences, Nellimarla, Vizianagaram district; AP. All cases met inclusion and exclusion 

criteria. 

There are many studies done in different parts of the world on community acquired pneumonia. Few of 

the important studies are quoted for comparison and discussion. 

 

5.1. AGE: 
It is well documented that pneumonia is commonly occurring disease in the community & its incidence 

rises sharply with extremes of age.
17, 25

 

The present study included patients of CAP with age ranging from 19- 80 years with mean age of 

48.27± 13.69 years which is similar to the studies done by Shrestha R et al
68

 (51.3 yrs), BansalS et al
53

 (52.7 ± 

18.1 yrs) and Shah et al
63

 (53.68 ± 14.74 yrs). The mean age of presentation in males is 49.77 ± 13.66 yrs 

whereas in females it is 42.85 ± 12.88 yrs. This is comparable to the study done by Shah et al
55

 (60.8 ± 13.6 yrs 

in males and 48.3 ± 17 yrs in females).   

In this study, majority of patients with CAP were middle aged and elderly (71% are more than 50 years 

of age). Similar age distribution was also observed by Deyetal
7
and Shah et al

63
in their study of CAP with 

59%and 67% of patients respectively in the age group of > 50 years. 

 

5.2. SEX INCIDENCE: 
In this study of 60 patients of CAP, it was observed that majority of patients are males (78.33%) 

compared to the females (21.66%) with a male to female ratio of 3.6: 1. Similar male preponderance of CAP 

was also observed by various studies like Joshua et al
22

,Shah et al
63

, Aroma oberoi et al 
60 

and Shrestha R et al
68

. 

This could be attributed to the well-established fact that cigarette smoking and alcoholism, as well as 

underlying lung disease e.g. COPD predispose to pneumonia and are more common in males. In this study 

group majority of male patients are exposed to one or more of the above mentioned predisposing factors. 

 

5.3. URBAN AND RURAL POPULATION: 
In this study, 68.33% of the patients of CAP are from rural area and majority was daily wage workers 

and manual laborers belonging to low socio-economic status. Remaining 31.66% of patients belong to urban 

population. 

The increased frequency of lung infection in rural population may be attributed to malnutrition, 

poverty, overcrowding and low socio-economic status. 
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5.4.  DURATION OF HOSPITAL STAY: 
In our study, most of the patients (83.33 %) required hospitalization for less than 10 days, 11.66 % 

required stay between 11-15 days and only 5% for more than 15 days with the mean duration of 7.74days. This 

is in par with the study conducted by BansalS et al
53 

(9.11 days) and Shrestha et al
68

(8 days). The contribution of 

pneumonia by virtue of man hours among workers is significant. Most of the patients with longer duration of 

hospital stay have developed either pulmonary complications or systemic complications.  

 

5.5. PREDISPOSING FACTORS: 
In the analysis of various predisposing factors in the cases taken up for this study, smoking proved to 

be a significant predisposing factor for CAP accounting for 36.66% of cases. This correlates very well with the 

Bochud study
42

, which mentioned the incidence of smoking as 35.3% among its cohorts. Incidence of other 

predisposing factors of CAP in present study like alcoholism (21.66%), COPD (18.33%) and Diabetes (10%)is 

comparable with Bochud study
42

which observed alcoholism in 12.9%, COPD in 6.5% and diabetes in 2.9% of 

CAP patients. Other studies by Aroma oberoi et al 
60

and Shah et al
63

also observed smoking as the most common 

risk factor for CAP (26.6% and 65% respectively). 

 

Table14  showing comparison of predisposing factors in various studies 

Factor 
Bochud et al42 

2001 

Aroma oberoi et al60 

2006 

Shah et al63 

2010 
Present study 

Smoking 35.3% 26.6% 65% 36.66% 

COPD 6.5% 14% 57% 18.33% 

Alcoholism 12.9% 23% 1% 21.66% 

Diabetes 2.9% 13.7% 13% 10% 

 

Smoking is a well-known and important risk factor for CAP through alterations in mechanisms of the 

host defence system
64

. Almirallet al
65

reported that even in persons without COPD, the proportion of CAP cases 

attributable in the population to ever having consumed any type of tobacco was 23% (95% confidence intervals 

3.3 to 42.7%).Alterations in the immune system and inflammatory mechanisms in smokers are well known. 

Tobacco smoking is the most important risk factor for the development of COPD
66

and these patients were 

known to be at a higher risk of pneumonia and other respiratory infections. Both smoking and COPD are 

predisposing risk factors for CAP
67

. These patients have altered mucocilliary mechanisms in the lower 

respiratory tract and stasis of secretions in lung parenchyma, which predispose to pneumonia. COPD patients 

who are on regular inhaled corticosteroids are also susceptible to respiratory infections. 

Diabetes is also one of the risk factors for community acquired pneumonia. Diabetes is a predisposing 

factor for various infections in the body by altering immune and inflammatory mechanisms. In the present study 

10% of the patients have diabetes mellitus as predisposing factor for CAP. 

 

5.6. PRESENTING COMPLAINTS: 
 Fever and cough (100% each) are the most common presenting symptoms of CAP in the present study. 

Other presenting symptoms include expectoration (86.66%), breathlessness (81.66%) and chest pain (63.33%). 

Similar incidence of presenting symptoms of CAP was also observed in other studies done by Mac Farieneet 

al
30

, Joshua. P. et al
22

, Bansal et al
53

and Shah et al
63

. 

 

Table 15 showing Comparison of Presenting Symptoms in various studies 
Symptoms Mac Fariene 

Study30     1982 

Joshua P et al22 

2003 

Bansal et al53 

2004 
 

Shah et al63 

2010 

Present 

study 

Fever 86% 88% 90% 95% 100% 

Cough 92% 92% 97% 99% 100% 

Expectoration 54% 65% 87% 65% 86.66% 

Dyspnoea 67% 71% 48% - 81.66% 

Chest pain 62% - 34% 75% 63.33% 

 

5.7. GENERAL PHYSICAL EXAMINATION: 
In this study, pallor is the most common general examination finding observed (23.33%) followed by 

cyanosis (8.33%), icterus (3.33%), clubbing (6.66%) and pedal edema (1.66%).Pedal edema observed in one 
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patient who developed acute kidney injury. These findings are comparable to Bansalet al
53

 study with pallor 

(11%), icterus(3%) and cyanosis(27%) among its cohorts. 

Our results are also comparable to the study done by Abdullah et al
69

 in elderly population which 

demonstrated pallor (26%), icterus(12%), cyanosis(8%), clubbing(4%) and pedal edema(8%) in its cohorts. 

Anaemia seen in 23.33% of cases of CAP in our study may be an indicator of extent of malnutrition 

and the resultant impaired immunity in the community. 

 

5.8. VITAL SIGNS: 
In this study, examination of vital data revealed that 86.66% had tachypnea (respiratory rate > 24/min), 

78.33% had tachycardia (pulse rate > 100/min), 10% had hypotension (SBP < 90 mmHg) and all the cases had 

elevated body temperature (> 38
0
 C).  

These findings are comparable to those obtained by Abdullah et al
69

 in their study of elderly population 

which demonstrated elevated temperature in 68%, tachypnea in 84%, tachycardia in 70% and hypotension in 

16%. Several other comparable studies include those done by Bansal et al
53

 which showed tachypnea in 24%, 

hypotension in 13% and Shah et al
63

which showed tachycardia in 92% among their patients. 

The above mentioned vital signs, tachycardia, tachypnoea and high-grade fever associated with chills 

and rigors are well known to occur in patients with acute lung infections. Thus, meticulous recording of the 

respiratory rate and blood pressure at the time of initial evaluation and careful monitoring thereafter will be 

helpful in reducing the mortality in patients with CAP. 

 

5.9. SYSTEMIC EXAMINATION: 

In this study of CAP, the examination of respiratory system revealed various features of pneumonia 

like bronchial breath sounds in 88.33%, increased VF and VR in 83.33% and inspiratory crackles in 68.33% of 

patients. These physical signs in case of pneumonia are well documented to occur frequently as evident from 

other studies. 

Similarly study done by Bansal et al
53 

observed an incidence of bronchial breath sounds and 

crepitations in 47% and 98% of their subjects respectively. However, study done by Abdullah et al
69 

observed 

crepitations as the common respiratory finding in 94% of their elderly subjects of CAP. The clinical findings in 

our study are comparable to the study done by Speteri et al as shown below. 

 

Table 16 showing comparison of respiratory signs in various studies 

Signs 
Speteri et al70 

1988 

Bansal et al53 

2003 
Present study 

BRONCHIAL  BREATH SOUNDS 72% 47% 88.33% 

INCREASED VOCAL FREMITUS 85% - 83.33% 

VOCAL RESONANCE 85% - 83.33% 

WHISPERED PECTORILOQUY 85% - 56.66% 

CREPITATIONS 72% 98% 68.33% 

 

 

5.10. INVESTIGATIONS: 
A. Hematological Tests 

In our study of CAP, hematological investigations revealed polymorphonuclea rleukocytosis (leukocyte 

count >11,000 cells/mm
3
) in 70%, raised ESR(>20mm at 1 hour) in 73.33% and anemia(Hb< 11gm/dL)in 

41.66% of the patients in the study group. 

Joshua et al
22  

 also observed similar incidence of leukocytosis in 58% of the cases while Shah et al 

reported an incidence of 43% in their study of CAP which are comparable to the present study. 

Abdullah et al
69

 reported leukocytosis in 84%, anemia in 32%, raised ESR in 76% of his elderly 

subjects.  A high leukocyte count (>15000 cells/mm
3
) strongly indicates a bacterial cause. 

 

B. Sputum Staining 

In the present study of CAP, staining of sputum revealed Gram positive organisms in majority of cases 

(50%) compared to Gram-negative organisms (23.33%) and mixed etiology (1.66%). Similar observations were 

made by Larry G. Reimer et al
16 

in their study which found Gram positivity in 76%, Gram negativity in 14% 

while mixed etiology in 10% of the cases. 

In our study, in about 25% of cases no organism could be seen on Gram staining and culture was 

negative in these cases. Probably the pathogens were atypical bacteria, fungi etc. in these cases. 

In a similar study done on adult population by Abdullah et al
69

, it was found that sputum shows Gram 

positivity in 32%, Gram negativity in 12%, mixed staining in 8% and no organism in 48% of the cases. This 

study is comparable to our present study.  
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So Gram’s staining is a useful tool in predicting the probable organism before culture reports are 

available and these can be made use of, in initiating appropriate empirical therapy. 

C. Sputum Culture 
In the present study, sputum culture revealed Streptococcus pneumoniae as the most common pathogen 

in CAP accounting for 35%. Next common are Staphylococcus aureus (15%) and Klebsiella (11.66%) followed 

by Pseudomonas (8.33%) and E.coli (3.33%). No organisms were grown in 25% of the cultures. 

These observations are similar to that of study done by Larry G. Reimer et al
16 

and Sanraj K. Basi et 

al
20

as depicted below. 

 

Sputum Culture Larry G. Reimer16 1998 
Sanraj K. Basi20 

2004 
Present study 

Streptococcus 15-76% 73% 35% 

Staphylococcus 3-14% 32% 15% 

Klebsiella 3-14% - 11.66% 

Pseudomonas - 8% 8.33% 

E-Coli 6-20% 4% 3.33% 

Mixed - 3% 1.66% 

 

Streptococcus pneumonia is the most common organism identified in our study. Studies from USA and 

UK have reported isolation rates for streptococcus ranging from 39% to 75% 
31,74,75,76

. 

 Our study had reported that Stapylococcus aureus to be the second most common isolate in 15% of the 

cultures. This is in par with the results obtained by Sanraj K Basi et al
20 

(32%), Larry G Reimer
16

 (3-14%), 

Bansal et al
53

(17%). But studies during the last three decades from India have reported a higher prevalence of 

Gram negative organisms among culture positive pneumonias
54, 56, 61

. 

Most of the patients from whom Gram negative bacteria was isolated were over 50 years of age, 

smokers or alcoholics or had COPD. It has been reported that old age, smoking, alcoholism and COPD impair 

pulmonary defenses predispose to CAP caused by Gram negative bacteria. 

The overall identification of bacterial pathogens was 75%, which is comparable to that of Shimla
53 

(75.6%), Chandigarh
60 

(47.7), or other parts of the world like UK
71

(62%), Singapore
72

(68%), and 

Philippines
73

(56%). Our study is in par with many other studies in different regions of India and the world. 

 

5.11. LOCALIZATION BASED ON CHEST X-RAY: 
Our study based on chest X-ray PA view showed pneumonia to be more common on the right side 

(63.33%) with predominant involvement of right lower lobe in 36.66% of cases. Left side was involved in 

28.33% while bilateral pneumonia was noticed in 8.33% of cases. Most commonly involved lobe is right lower 

lobe (36.66%) followed by left lower lobe (23.33%), right middle lobe (18.33%), left upper lobe (5%) and right 

upper lobe (3.33%)   in decreasing order. Multilobar involvement is observed in 13.33% of cases. 

Our study is comparable to the study done by Bansal et al
53

 which demonstrated right lower lobe 

infiltration to be the most common (48.6%)followed by left lower lobe ( 21%), multilobar involvement (15.7%), 

right upper lobe (8.5%). 

Major involvement of right lower lobe is attributed to the anatomical position of the right main 

bronchus, which is short, more or less vertical facilitating aspiration in to the basal bronchial segments. 

 

5.12. ANALYSIS OF MAJOR COMPLICATIONS: 
Our study showed lung complications in 6.66% of patients with CAP. Among them, 3.33% had lung 

abscess and 3.33% had pleural effusion. None of the patients developed empyema in our study group. 

Systemic complication in the form of circulatory failure was noticed in 10% of cases, probably a result 

of delayed presentation to the hospital and extensive lung involvement with delayed antibiotic therapy. These 

patients developed sepsis and septic shock. They were treated with vasopressors and higher antibiotics. 

Acute renal failure occurred in 3.33% of patients in the study group. Both these patients developed 

ARF because of late presentation and as they belong to elderly age group and have developed bilateral 

pneumonia. Both of them recovered from acute kidney injury with effective antibiotic therapy without any 

requirement for dialysis. 

These figures are comparable to those obtained by Bansal et al
53

 who observed circulatory failure in 

about 5% of their patients. Our results are also comparable to the study done by Abdullah et al
69

 which reported 

shock(16%), effusion(12%) and lung abscess(4%) among elderly subjects. 
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5.13. RESPONSE TO TREATMENT: 
In the present study 83.33% of cases showed good clinical response while partial response was 

observed in 13.33% of cases. Only 2 patients with circulatory failure expired while on treatment with a mortality 

rate of 3.33%. Both of them belong to elderly age group and they have predisposing factors like COPD and 

smoking. The organisms isolated in both of them are staphylococcus aureus and pseudomonas aureginosa. Good 

clinical response to treatment emphasizes the curable nature of CAP.  

In the study by Bochudet al
42

, 45% were cured, while 38% had minimal residual lesion and no 

improvement or worsening was reported in 5% of cases.  

Mortality due to CAP in various hospital based studies has been variable. While the British Thoracic 

Society multi-centric study recorded a low mortality of 5.7%
77

 which is on par with our study (3.33%), higher 

mortality (ranging from 21% to 25%) has been reported in other studies
78, 79

. However, in another Indian study a 

significantly higher mortality was noticed in patients aged 50 years or above and in those with underlying co-

morbid conditions
56

. According to the study conducted by British Thoracic Society and the Public Health 

Laboratory Services
80

, patients had a 21 fold increased risk of mortality if they had respiratory rate 30 breaths 

per minute or more and diastolic blood pressure less than or equal to 60 mm of Hg. 

This emphasizes the need for further investigations in patients who had bad prognostic factors at the 

time of admission so as to establish the etiology, start early treatment and thereby reducing mortality. 
Our observations will also be useful to monitor the trends of CAP in the population of the region and 

will help the physicians to start rational empirical treatment for patients with CAP. 

 
VI. Conclusion 

In essence, CAP is a common malady affecting elderly, rural, males with history of smoking, COPD 

and alcoholism. It commonly presents with all the classical symptoms and signs of pneumonic consolidation. 

Cases presenting with peripheral circulatory failure have a higher mortality. 

Majority of the pneumonias are caused by Streptococcus and Staphylococcus in our study. Clinical and 

radiological response to a combination of Betalactam and macrolides or fluroquinolones was excellent, 

requiring less than a 10 days stay as an inpatient. Finally, cessation of smoking and alcoholism, early detection 

of cases with appropriate empirical treatment pending laboratory reports for as little as a week will go a long 

way in curing this condition. 
 

References 
[1]. Seaton A, Seaton D. and AG Leich, Crofton & Douglas's. Respiratory Diseases. 5thedition. Vol-1 Chapter 13: 356-429. 

[2]. Lionel A.Mandell, Richard Wunderink, Harrison's Principles of Internal Medicine, 18th edition Pneumonia, Chapter 257,page2130-

2141. 
[3]. PaiDhungat AJ. API Text Book of Medicine Pneumonias, 7th edition, Chapter 7 page 301- 305. 

[4]. John G. Berlett. Oxford Text Book of Medicine- Pneumonia- Normal host, 4th edition chapter 17, 1357-1367. 

[5]. Medical Clinics of North America (Sep. 1993): Pneumonia. 
[6]. Garibaldi RA. Epidemiology of community acquired respiratory tract infection in adults: incidence, etiology and impact Am J Med 

1985; 78: Suppl 6b, 32-37. 

[7]. Dey et al. clinical presentation and predictors of outcome inn adult patients with community-acquired pneumonia. Natl Med-India. 
1997 July-Aug; 104: 169-172. 

[8]. Metlay JP et al. Does this patient have CAP? Diagnosing pneumonia by history and physical examination. JAMA 1997; 278: 1440-

1445. 
[9]. David Jonson Gray's anatomy. The anatomical basis of clinical practice, 39th edition, Chapter 56, 62 and 63. Anatomy of thorax, 

lungs & diaphragm. 

[10]. BD Chaurasia. Human anatomy, regional and applied, chapter-16, The lungs: 199-207. 
[11]. William F. Ganong, Medical physiology Respiration, Chapter 34, Pulmonary Function21st edition, 649-698. 

[12]. Metlay J. P, Schulz R. et al. Influence of age on symptoms at presentation in patients with community acquired pneumonia. JAMA 

& ARCHIVES - Arch Intern Medicine Vol. 157W13, July 14, 1997 
[13]. John Bartlet Treatment of Community Acquired Pneumonia, Chemotherapy 2000; 46 (suppl 1): 24-31. 

[14]. Niederman et al. Guidelines for the management of adults with Community acquired pneumonia. Assessment of severity, 

antimicrobial therapy, and prevention. Am J Respir Crit Care Med 2001; 163: 1730-1754. 
[15]. Ananthanrayana R and Jayaram Paniker CK. Part III, Textbook of Microbiology. Page 178-389. 

[16]. Larry G. Reimer and Karen C. Carrol, Role of the microbiology laboratory in the diagnosis of lower respiratory tract infection, 
Clinical Infectious Diseases 1998; 26: 742-8. 

[17]. John G. Barlett, Scott F. et al. Practice guidelines for the management of CAP in adults. Clin Infect Dis 2000; 31: 347-82. 

[18]. John G. Bartlett and Linda M. Mundy. Community Acquired Pneumonia NEJM. Dec 1995; 333; 1618-1624. 
[19]. Roger G. et al. Practical considerations and guidelines for the management of community  acquired pneumonia. Drugs, Jan 1998; 31-43. 

[20]. Sanraj K. Basi et al. Patients admitted to hospital with suspected pneumonia and normal chest radiographs; epidemiology, 

microbiology, and outcomes, American Journal of Medicine, 1st Sept 2004; 117: 305-311. 
[21]. Thomas P et al. seminar on community-acquired pneumonia Lancet 2003; 362. 

[22]. Joshua P. Metlay and Micheal J. Fine testing strategies in the initial management of patients with CAP. Annals of Internal medicine 

Jan, 2003: 138, 2: CINAHL. 
[23]. Jose Vilar et al. Radiology of bacterial pneumonia. Eur J Radiol 51 (2004)102-113. 

[24]. Mandell LA, Marrie TJ, et al Canadian guidelines for the initial management of CAP. Clin Infect Dis. 2000; 383-421. 



 

Clinical, Microbiological and radiological study of community acquired Pneumonia 

DOI: 10.9790/0853-1702024563                                 www.iosrjournals.org                                             62 | Page 

[25]. Fine MJ et al. Prognosis and outcomes of patients with CAP. A meta-analysis-JAMA;257 (2): Jan 1996. 

[26]. Michiel J. Fine et al. A prediction rule to identify low risk patients with 
community acquired pneumonia. NEJM, Jan 1997; 336; 243-250. 

[27]. Hanry F. Chambers Goodman & Gilman's Pharmacological Basis of Therapeutics Anti-microbial agents-General considerations, 

10th Edition, 1143-1163. 
[28]. Robert E. Siegel et al. A prospective randomized study of inpatients, IV 

antibiotics for CAP.CHEST/110/4/OCT, 1996. 

[29]. T. Franquet. Imaging of pneumonia: Trends and algorithms. Euro Respire J 2001; 18; 196-208. 
[30]. Macfartane JT, et al. Hospital study adult community acquired pneumonia. The community, Lancet. 1982; 2: 255-8. 

[31]. Humphry JH et al. Pneumonia in North London, Thorax 1948; 1: 314. 

[32]. Carpenter JL and Huang DY. Community-acquired pneumonia in a public municipal hospital in 1980s. South Med J 1991; 84: 299-
306. 

[33]. Ewig S, Torres A. Severe CAP.Clin Chest Med 1999; 20: 575-97. 

[34]. Fick RB Jr. Reynolds HY. Changing spectrum of pneumonia - News media creation or clinical reality? Am J Med 1983; 74: 1-8. 
[35]. Larsen RA, Jacobson JA.  Diagnosis of community-acquired pneumonia experience at a community hospital. Compr. Ther. 1984; 

10: 20-25. 

[36]. Lim WS, Baudouin SV, George RC, Hill AT, Jamieson C, Le Jeune I, et al. BTS guidelines for the management of community 
acquired pneumonia in adults: update 2009. Thorax 2009;64(Suppl 3):iii1-55. 

[37]. Marcos I. Restrepo, MD, MS, Antonio Anzueto, MD Infect Dis Clin N Am 23 (2009) 503–520 doi:10.1016/j.idc.2009.04.003. 

[38]. World Health Organization. Disease and injury country estimates. 
http://www.who.int/healthinfo/global_burden_disease/estimates_country/en/index.html. 

[39]. Guidelines for diagnosis and management of community-and hospital-acquired pneumonia in adults: Joint ICS/NCCP(I) 

recommendations Dheeraj Guptaetal., for the Pneumonia Guidelines Working Group, Department of Pulmonary Medicine, 
Postgraduate Institute of Medical Education and Research (PGIMER), Chandigarh, Indian Chest Society, National College of Chest 

Physicians, India. 

[40]. Infectious Diseases Society of America/American Thoracic Society Consensus Guidelines on the Management of Community-
Acquired Pneumonia in Adults .IDSA/ATS Guidelines for CAP in Adults • CID 2007:44 (Suppl 2). 

[41]. SUPPLEMENT TO JAPI • JANUARY 2012 • VOL. 60, Management of Community Acquired Pneumonia, Randeep Guleria, Jaya 

Kumar. 
[42]. Bochud P.Y, Moser F., Erard P, et al. Community-acquired pneumonia. Prospective study. Medicine 2001; 80(2):75-87. 

[43]. Karetzky M. Community-acquired pneumonia. In: Brandstetter RD, Karetzky M, Cunha BA, editors. The Pneumonias. New York: 

Springer-Verlag; 1993:pp 25-48. 
[44]. Regional situation on health statistics reporting. Health Situation in the South-East Asia Region 1994-1997. New Delhi: EHI/WHO-

SEARO. September 2007. 

[45]. Tejerina E, Frutos V, Restrepo MI, et al. Prognosis factors and outcome of community acquired pneumonia needing mechanical 
ventilation. J Crit Care2005; 20(3):56–65. 

[46]. Marrie TJ, Carriere KC, Jin Y, et al. Factors associated with death among adults<55 years of age hospitalized for community-

acquired pneumonia. Clin Infect Dis 2003; 36(4):413–21. 

[47]. Pascual FE, Matthay MA, Bacchetti P, et al. Assessment of prognosis in patients with community-acquired pneumonia who require 

mechanical ventilation. Chest 2000; 117(2):503–12. 
[48]. Mehta R, Groth M. Clinical application of a prognostic model for severe community-acquired pneumonia. Chest 2001; 119(1):312–

3. 

[49]. Meehan TP, Fine MJ, Krumholz HM, et al. Quality of care, process, and outcomes in elderly patients with pneumonia. JAMA 1997; 
278 (23): 2080–4. 

[50]. Mortensen EM, Coley CM, Singer DE, et al. Causes of death for patients with community-acquired pneumonia: results from the 

Pneumonia Patient Outcomes Research Team cohort study. Arch Intern Med 2002; 162(9):1059–64. 
[51]. Ishida T, Hashimoto T, Arita M, Ito I, Osawa M. Etiology of community-acquired pneumonia in hospitalized patients: a 3-year 

prospective study in Japan. Chest 1998; 114:588-93. 

[52]. Lieberman D, Schalaeffer F, Boldur I, Liebermam D, Horowitz, Friedman MG, et al. Multiple pathogens in adult patients admitted 
with community acquired pneumonia: a one year prospective study of 346 consecutive patients. Thorax 1996;51:179-84. 

[53]. Bansal S, Kashyap S, Pal LS, GoelA. Clinical and bacteriological profile of community acquired pneumonia in Shimla, Himachal 

Pradesh. Indian J Chest Dis Allied Sci 2004;46:17-22. 
[54]. Kulpati DDS, Khastgir T. Reappraisal of pneumonias. JAPI 1988;36:660-4. 

[55]. Shah BA, Ahmed W, Dhobi GN, Shah NN, Khursheed SQ, Haq I. Validity of pneumonia severity index and CURB-65 severity 

scoring systems in community acquired pneumonia in an Indian setting. Indian J Chest Dis Allied Sci 2010;52:9-17.  
[56]. Dey AB, Chaudhry R, Kumar P, Nisar N, Nagarkar KM. Mycoplasma pneumoniae and community-acquired pneumonia. Natl Med 

J India 2000;13:66-70.  

[57]. Capoor MR, Nair D, Aggarwal P, Gupta B. Rapid diagnosis of community-acquired pneumonia using the BacT/Alert 3D system. 
Braz J Infect Dis 2006; 10:352-6. 

[58]. Samuel KM. Notes on Clinical Laboratory Techniques. 4thedn. Madras: MGK Iyyer& Sons; 1986 : 168. 

[59]. Donalisio MR, Arca CH, Madureira PR. Clinical, epidemiological, and etiological profile of inpatients with community-acquired 
pneumonia at a general hospital in the Sumaremicroregion of Brazil. J Bras Pneumol 2011;37:200-8. 

[60]. Aroma Oberoi et al., Bacteriological Profile, Serology and Antibiotic Sensitivity Pattern of Micro-organisms from Community 

Acquired Pneumonia JK SCIENCE Vol. 8 No. 2, April-June 2006. 
[61]. Madhu SB, Gupta U, Guleria JS, Talwar V. Clinical and bacteriological profile of hospsitalized community – acquired pneumonias 

a preliminary study. Ind J Chest Dis & All Sci1990 ; 32 (2) : 96-100. 

[62]. Woodhead MA, MacFarlane JT, McCracken JS, Rose DH, Finch RG. Prospective study of the etiology and outcome of pneumonia 
in the community. Lancet 1987 ; 1 : 671-74. 

[63]. Shah et al., Bacteriological and clinical profile of CAP in hospitalized patients. Lung india.vol 27, issue 2, Apr – Jun 2010. 

[64]. Marcy TW, Merril WW. Cigarette smoking and respiratory tract infection. Clin Chest Med 1987; 8 : 381-91. 
[65]. Almirall J, Gonzalez CA, Balanzo X, Bolibar I. Proportion of community acquired pneumonia attributable to tobacco smoking. 

Chest 1999; 116 : 375-79. 

[66]. Sherman CB. The health consequences of cigarette smoking: Pulmonary diseases. Med Clin North Am 1992; 76 : 355-75. 

http://www.who.int/healthinfo/global_burden_disease/estimates_country/en/index.html


 

Clinical, Microbiological and radiological study of community acquired Pneumonia 

DOI: 10.9790/0853-1702024563                                 www.iosrjournals.org                                             63 | Page 

[67]. Ginesu F, Pirina P. Etiology and risk factors of adult pneumonia.J Chemother1995; 7 : 277-85. 

[68]. Shrestha R, Paudel N, Barakoti B, Dhungana D, Sharma P. Etiology and clinical profile of inpatients with community acquired 
pneumonia in Manipal teaching hospital, Pokhara, Nepal. Nepal Journal of Medical sciences 2012;1(2):84-8. 

[69]. A Study of Community-Acquired Pneumonias in Elderly Individuals in Bijapur, India. International Scholarly Research Network, 

ISRN Pulmonology, Volume 2012, Article ID 936790 
[70]. Spiteri MA, Cook DG, Clarke SW. Reliability of eliciting physical signs in examination of the chest. Lancet 1988;1:873–5. 

[71]. Howard LS, Sillis M, Pasteur MC, Kamath AV, Harrison BD. Microbiological profile of community-acquired pneumonia in adults 

over the last 20 years. J Infect 2005; 50107-113. 
[72]. Lee KH, Hui KP, Tan WC, Lim TK. Severe Community-acquired Pneumonia in Singapore. Singapore Med J 1996;37:374-7. 

[73]. Ong G, Antonio-Velmonte M, Mendoza MT. Etiologic agents of community acquired pneumonia in adults: The PGH experience. 

Phil J Microbiol Infect Dis 1995; 24:29-32. 
[74]. Bath JC, Boissard GP, Caldre MA Wood SC, Rowansky MJ, Chanock RM. Pneumonia in hospital practice in Edinburgh. Br J Dis 

Chest1964; 58 : 1-16. 

[75]. Mufson MA, Chang V, Gill V, et al. The role of viruses, mycoplasma and bacteria in acute pneumonia in civilian adults. Am J 
Epidemiol1976;86: 526-44. 

[76]. Dorff GJ, Rytel MW, Farmer SG, Scanlon G. Etiologies and characteristic features of pneumonia in a municiple hospital. Am J Med 

Sci1973; 266: 349-58. 
[77]. Mac Farlance J. Community acquired pneumonia. Br J Dis Chest 1987; 81 : 116-27. 

[78]. Ortqvist A, Hedlund J, Grillner L, etal. Aetiology outcome and prognostic factors in community acquired pneumonia requiring 

hospitaliztion. Eur Respir J 1990; 3: 1105-13. 
[79]. Pachon J, Prados MD, Capote F, Cuello JA, Garnacho J, Verano A. Severe Community acquired pneumonia : Etiology, prognosis 

and treatment. Am Rev Respir Dis 1990; 142: 369-73. 

[80]. Research Committee of the British Thoracic Society and the Public Health Laboratory Service. Community acquired pneumonia in 
adults in British hospitals in 1982-83: A survey of aetiology, mortality, prognosis factors and outcome. Q J Med 1987; 62 : 195-220. 

 

Dr.Kaliparambil Sugathan Roshni "Clinical, Microbiological and radiological study of 

community acquired Pneumonia”.” IOSR Journal of Dental and Medical Sciences (IOSR-

JDMS), vol. 17, no. 2, 2018, pp. 45-63. 

 

 


